Abstract: (1) Objective: We aimed to explore the role of social cognitive theory (SCT) of mothers in the physical activity and healthy nutrition behaviors of preschool children; (2) Methods: We used a self-administered five-point Likert common physical activity and nutrition behaviors scale in Chinese based on a social cognitive theory scale in English with established validity and reliability in the USA. The current study adopted the proportional sampling method to survey mothers of preschool children in four areas-namely, Chongqing, Chengdu, Taiyuan, and Shijiazhuang-of China; (3) Results: We included 1208 mothers (80.0% mothers of normal weight children, age 31.87 ± 4.19 years). Positive correlations were found between maternal social cognition and preschool children's physical activity (PA) behavior (p < 0.0001). However, an insignificant correlation is observed between preschool children's fruits and vegetables (FV) behavior, screen time (ST) behavior, and maternal social cognition; (4) Conclusions: This study provides some implications for increasing fruit and vegetable consumption, increasing physical activity time, and reducing screen time in preschool children using SCT in China. Maternal social cognition is associated with preschool children's PA behavior, and the results suggest that maternal social cognition may not affect children FV and ST behaviors. Further research is necessary to test the mediation of maternal social cognition on preschool children's ST behavior and the correlations between maternal social cognition and children's ST behavior.
Introduction
Childhood obesity is currently among the most serious public health challenges worldwide. In 2011, more than 40 million children under the age of five were overweight [1] . In China, the overall prevalence of overweight and obesity in children aged two to six years old has been 10.7% and 4.2%, respectively, in the first few years of the 21st century [2] . The prevalence of overweight or obese children has increased at an alarming rate in both developing and developed countries; the age of the onset of childhood obesity has also been gradually decreasing [3] . Given the high risk of obesity and chronic non-communicable diseases later in life, obese children experience adverse outcomes such as breathing difficulties, increased risk of fractures, hypertension, early symptoms of cardiovascular disease, insulin resistance, and psychological effects [4] [5] [6] . With the development of the Chinese national economy and the improvement of living standards, preschool childhood obesity has become an increasingly serious public health problem in China [7] .
The preschool period is an important stage in a child's development, specifically concerning fat accumulation and obesity. However, preschool obesity is not only related to external factors but also to lifestyle, living environment, and chronic disease [8] . The preschool stage is also the most important period for cognitive and behavioral habit formation and is the best stage for the cultivation and establishment of proper nutrition consciousness, good eating behavior, and a healthy lifestyle. The eating habits and behavior that will be developed at this stage will be carried on until adulthood and will be hard to modify [9] . Research data indicate that obese preschool children are at risk for developing adult obesity and adverse metabolic alterations [10, 11] . The factors associated with dietary habits in early childhood may be different from those affecting school-aged children, due to preschoolers' earlier developmental stage and greater dependence on their family [12] .
Most often, mothers are the direct caregivers of children in China. Influenced by traditional ideas, many women in China-particularly housewives-consider domestic service as their primary responsibility; therefore, they have great authority in domestic affairs and focus on the diet and nutrition of their families [13] . Maternal practices such as feeding style (dietary intake), instrumental behavior (e.g., the use of food as a reward), role modeling (particularly weight-related behaviors), and nutritional knowledge have been shown to be associated with a child's eating and PA habits and weight status [14] . At an early age, children observe their parents' eating behaviors and typically eat what their parents eat [15] . Numerous studies have shown that mothers play a key role on children's dietary and exercise habits, particularly in the childhood orientation of dietary and exercise habits [16, 17] .
Studies have suggested that social cognitive theory offers a practically useful framework for designing primary prevention interventions that will reduce childhood obesity [18] . Social cognitive theory is an effective model for exploring the influential constructs of health behavior [19] . A previous study shows that fruits and vegetables (FV), physical activity (PA), and screen time (ST) (television/video games) are the modifiable lifestyle risk factors for childhood obesity [20] . FV are good for children to control weight, previous studies showed that low-energy dense foods, FV, and a healthy breakfast are negatively associated with overweight and obesity [21, 22] . The mothers' lack of knowledge on the field is also the major cause of children's bad habits [23] . However, little reliable evidence on physical activity and healthy nutrition behaviors were from China. Little is known about the role of social cognitive theory of mothers on physical activity and healthy nutrition behaviors of preschool children among Chinese population. Studies on the association between maternal cognition and preschool children physical activity and healthy nutrition behaviors are lacking in China. Culture and environment can exert an important influence on social cognitive theory. Improved understanding of the social influences that impact physical activity and healthy nutrition behaviors may lead to the development of educational and environmental strategies that could impact risky preschool children's behaviors. On the basis of this study, we plan to obtain evidence on the role of social cognitive theory of mothers on the physical activity and healthy nutrition behaviors of preschool children and provide a scientific basis for childhood obesity prevention and control.
Methods

Study Population and Design
Study participants were mothers who have three-year-old to seven-year-old children. The current study adopted the proportional sampling method to survey mothers with preschool children in four areas, namely, Chongqing, Chengdu, Taiyuan, and Shijiazhuang in July 2013. The mother's inclusion criteria include the following: (1) mothers with children aged three-years-old to seven-years-old; (2) children have no health problems that will prevent them from walking, running, or jumping; (3) children are currently not taking any prescribed medication(s) on a long-term basis; (4) children are not in any type of health program designed to help them lose or maintain their current weight; (5) physicians have not prescribed a special diet or additional calories for the child. In each study site, a convenience sampling of mothers with preschool children was included. The sampling sites only included the kindergarten and children's playgrounds in each city.
According to [24] , the rate of maternal cognition on preschool children's FV eating behavior is about 34.1%. We set P = 0.34; Q = 1 − P = 1 − 0. 34 
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Measures
We used a self-administered five-point Likert questionnaire, which was based on social cognitive theory and was specifically designed for mothers with preschool children. A questionnaire was completed after repeated discussions with experts and after the completion of the pilot investigation. The questionnaire included the following sections: mother's inclusion criteria, child's behavior status (including PA, FV, and ST) in the past 24 h; mothers' basic information (age (years), height, weight, marital status (unmarried/married/living with a partner/separated), employment status (employed part-time/employed full-time/unemployed), working hours per week (hours)). BMI is a widely accepted measure for identifying children and adolescents with excess weight [25] . Children whose BMI were at the 10th percentile or lower were defined as underweight, those with BMI greater than the 10th percentile but less than the 90th percentile were assigned to normal weight, and those with BMI equal to or greater than the 90th percentile were defined as overweight [23] . Constructs of maternal cognition questions on the physical activity and healthy nutrition behaviors include the following: (1) maternal cognition on child's PA behaviors; (2) maternal on child's FV eating habits behaviors; (3) maternal cognition on child's ST behaviors.
Survey Implementation
We first identified the four cities to be used in this study (i.e., Chongqing, Chengdu, Taiyuan, and Shijiazhuang). The kindergarten and children's playgrounds were selected randomly in each city. At each survey location, participants were selected randomly and asked politely if they would be willing to participate in the campaign. Those who agreed were interviewed face to face by investigators to answer every designed question. The interview time lasted approximately 20 min for each participant. Finally, we collected 1254 participants that conformed to the requirements of the study in July 2013. Among 1254 mothers, 1208 (96.3%) persons answered all questions, for a total of 1208 in the analysis.
Statistical Analyses
Descriptive statistics were used to analyze the data. Scores for each question range from one to five, and a higher score indicates a higher level. ANOVA testing was used to compare differences in continuous variables in three weight status groups. A series of simple regression models was used to investigate the association between maternal social cognition and preschool children health behavior. All statistics were performed using 2-sided tests, and statistical significance was considered at p < 0.05. All data analyses were performed using statistical software (SAS version 9.1; SAS Institute, Cary, NC, USA).
Results
Characteristics of the Participants
The survey included items that would assess the socio-demographic characteristics of mothers and children. The application of the exclusion criteria reduced the target sample size to 1208, which represents 96.3% of the target 1254 interviewees. The mothers' age of overweight and obese children, normal weight children, and underweight children were 30.79 ± 3.66, 31.87 ± 4.19, and 31.94 ± 3.45, respectively. Significant differences with respect to mothers' age (p = 0.0208), marital status (p = 0.0011), employment status (p < 0.0001), and working hours per week (p = 0.0162) were observed. Furthermore, no statistically significant difference was seen regarding their children's age and mode of delivery (Table 1) . Note: Significance levels shown are * p < 0.05, ** p < 0.01. Table 2 shows the differences in preschool children health behavior. The mean servings of fruit that children ate among the overweight and obese groups were significantly more than the underweight group (p = 0.0214). The time of child's PA throughout the day among the overweight and obese groups were significantly longer than that of the normal weight group and underweight group (p = 0.0292). The time of child's PA from structured activities among the overweight and obese groups was significantly shorter than that of the normal weight group and that of the underweight group (p = 0.0091). The time of child's PA from unstructured activities among the overweight and obese groups was significantly longer than that of the normal weight group and the underweight group (p < 0.0001). The amount of time spent on a computer by the children in the overweight and obese groups was significantly shorter than that of the normal weight group and the underweight group (p = 0.0014). The time children spent playing video games among overweight and obese groups was significantly shorter than that of the normal weight group and the underweight group (p = 0.0051) ( Table 2) . Table 3 shows the differences on preschool children's PA behavior. Concerning the score of "how often do you participate in PA with your child at home," the underweight group was significantly higher than normal weight group (p = 0.0071). The score of "encourage your child to be physically active in your home, yard, or apartment complex" among underweight group was significantly higher than normal weight group and overweight and obese groups (p < 0.0001). The score of "find fun ways for your child to be physically active in your home, yard, or apartment complex" among overweight and obese groups was significantly less than the normal weight group and underweight group (p < 0.0001). The score of "participate in PA with your child in your home, yard, or apartment complex" in overweight and obese groups was significantly less than among the normal weight group and the underweight group (p = 0.0002). Concerning the score of "how sure are you that if your child participates in 60 min of PA every day they will have more fun," the underweight group was significantly higher than the normal weight group and the overweight and obese groups (p = 0.0031). Concerning the score of "if your child participates in 60 min of PA every day they will have a better weight," overweight and obese groups was significantly less than the normal weight group and underweight group (p < 0.0001). The score of "how sure do you think if your child participates in 60 min of PA every day they will have more self-confidence" among underweight group was significantly higher than normal weight group, and overweight and obese groups (p = 0.0002). Table 4 summarizes the comparison of preschool children's FV behavior. The score of "you could get your child to eat three cups of FV every day" among overweight and obese groups was significantly less than that among the normal weight group and underweight group (p = 0.0264). However, no significant differences were observed in many aspects on maternal cognition on preschool children's FV eating behavior among three children' weight status groups. 
Preschool Children's Physical Activity and Nutrition Behaviors Status
Maternal Cognition on Preschool Children's PA Behavior
Maternal Cognition on Preschool Children's FV Eating Behavior
Maternal Cognition on Preschool Children's ST Behaviors
The score of "participate in ST at home with your child" among overweight and obese groups was significantly less than that of the normal weight group and underweight group (p = 0.0029). The score of "encourage your children to reduce ST at home" was significantly different among overweight and obese groups and normal weight group (p = 0.0095). The score of "find alternative activities to ST" among overweight and obese groups was significantly less than that among the normal weight group and that of the underweight group (p = 0.0108). The score of "manage any negative emotions while reducing ST" in overweight and obese groups was significantly less than that of the normal weight group and underweight group (p = 0.0153) ( Table 5 ). 
Linear Regression for Maternal Cognition and Preschool Children's Health Behavior
Spearman's correlation coefficient between maternal cognition and preschool children's PA behavior in a sample of preschool children was 0.19287, p < 0.0001. Spearman's correlation coefficient between maternal cognition and preschool children's FV behavior in a sample of preschool children was 0.03874, p = 0.1786. Spearman's correlation coefficient between maternal cognition and preschool children's ST behavior in a sample of preschool children was −0.02082, p = 0.4699. The obese and overweight groups (R 2 = 0.0339) and underweight group (R 2 = 0.0342) could be influenced by the mother's cognition of eating FV compared with the normal weight group (R 2 = 0.0009). Furthermore, the difference was statistically significant with the obese and overweight groups (p = 0.0441) and the underweight group (p = 0.0414). However, the normal weight group has a negative result (p = 0.3455). The obese and overweight groups (R 2 = 0.0319) had a small difference between the normal weight group (R 2 = 0.0385) on explaining the cognitive status. The obese and overweight groups (p = 0.0509) had no statistical significance on the regression coefficient, whereas the normal weight group (p < 0.0001) and underweight group (p = 0.0011) had a statistical significance on the regression coefficient. The mediation of maternal cognition on preschool children's ST behavior in different weight levels was statistically the same. The R 2 value of the three groups were low, and no statistical significant meaning explained the linear relationship of the regression equation among the obese and overweight groups (p = 0.4581), normal weight group (p = 0.3180), and underweight group (p = 0.4700).
Discussion
Furthermore, we found that maternal employment status (full-time, part-time, or unemployed) and work hours affect children's healthy lifestyle and the family food environment in varying degrees [26, 27] . This study shows that unemployed and employed part-time mothers presented the low proportion of overweight and obese infants. In China, unemployed mothers are engaged as full-time housewives and they have enough time to take care of children being full time compared to the busy working mothers, so that could be the reason unemployed mothers presented the lowest proportion. China is a developing country; especially the unemployed groups in central or western (underdeveloped region of China) have limited social security systems, the food supply of those was easily affected, maybe cannot easily buy high energy food, and are less likely to eat excess nutrients. In contrast, European countries are developed countries, the food supply of those were unemployed is not affected by and large, it is even easier to buy high-energy food and more easily have excess nutrients.
This study shows that overweight and obese children eat more fruits than underweight children. However, no significant differences were observed in many aspects on maternal cognition on preschool children's FV eating behavior among three children' weight status groups. Studies have shown that mothers become less active in encouraging children to eat FV when their child's body weight increases [23] . In our survey, compared with the mothers of normal and underweight weight children, the mothers of the overweight and obese children have less confidence in ensuring their children to eat FV every day. A possible reason is that this maternal cognition does not necessarily translate into health behavioral outcomes on their preschool children's FV eating behavior. Further research will be needed to confirm this. Previous study showed that accessibility and availability of foods at home have an influence on the types of foods children consume. FV take the place of the unhealthy foods at home and can be a better way to force children to consume FV [28] .
Our findings found that, compared with children of normal or low weight, overweight and obese children prefer long exercises. However, the time cost of overweight and obese children in participating in structured activities is short. Our study is not similar with other studies that suggest that children who have higher BMIs need longer exercise times [29] . The reasons for these differences may be that children eat too much high energy food and are conscious of being overweight; thus, they will do physical activities. Our research shows that the time spent together by the underweight preschool children and their mothers in physical exercise is longer than that of normal weight children, encouraging children to participate in physical exercise as well. Prior studies have shown that mothers who encourage children to exercise can affect children's behavior [30] . Some mothers would encourage their children to do physical activities or do physical activities with their children personally when they have time [30] . We consider that mothers engaging their children in sports can increase the preschoolers' movement time and opportunity, and has a certain effect on children's weight control. Allowing children with more time to play or do outdoor activities will help children increase PA levels [20] . Considering mothers' cognition on children's PA, the mothers of obese and overweight children are less likely to have good cognitive results than the mothers of normal weight children. Previous study showed that the intervention attitude and intensity of mothers' awareness to campaign has an impact on children's weight [28] . We can use community, schools, and institutions to conduct health education for mothers; which will increase their awareness and will improve the strength of their children. Further research can be studied indoor or outdoor sports willingness among preschool children, and enhance the enthusiasm and initiative of children's sports.
Our findings found that the time that overweight and obese children spend on computer (including playing computer games) is shorter than normal and underweight children. If ST is too long, the children will spend more time on screen and will be less likely to participate in PAs. Previous research suggests that mothers' cognitions are important determinants of children's ST use [31] . Our study shows that the time spent on the Internet among underweight children is longer than normal weight children. Therefore, we infer that weight is associated with the time spent on surfing the Internet. Furthermore, insignificant differences are observed among preschoolers on ST behavior. Educational value is the most important reason for television and computer use, the children enjoy the opportunity to get things done with their parents [17] , but these reasons should not be greater than ST contact-related health effects [32] . Mothers of the overweight and obese children group should be careful about the ST of children [11] . Moreover, the longer children sit in front of the screen, the more possible for a child to eats snacks, thus making children gain more body weight [33] . Therefore, there were diverse ways that affect mother's regulations of overweight and obese children's ST [34] . We propose increasing mothers' perception, such as providing mothers with suggestions about controlling children's weight and guiding mothers to improve the status of children's ST. We further recommend that mothers should have strict supervision to reduce the children's time in facing the screen, while controlling the children to reduce ST. In addition, mothers should spend more time with children playing outdoor sports.
Strength and Limitations
The present study has several strengths. First, this study further confirms or expands that maternal cognition was associated with preschool children's PA behavior. Second, this research shows that an insignificant correlation is found between preschool children's physical activity and healthy nutrition behaviors and maternal social cognition in China. Third, this research also shows an insignificant correlation is also observed between preschool children's ST behavior and maternal cognition. Forth, the results of this study can aid other countries or regions in implementing health education, as well as provide a reference for further investigations on health education. What's more, this study included a large number of mothers sample.
This study also has certain limitations. The primary limitation being the lack of objective measurement of the behaviors studied. Second, the cross-sectional survey data reduces the researcher's ability to make direct causal inferences, to explore whether unmeasured factors may better explain the observed relationships, and to determine the direction of causality. Precise causal inferences require census and cohort studies. Third, our sample was not nationally representative, in terms of potential biases, and the sample consisted of mothers with preschool children in four regions, namely Chongqing and Chengdu in South China, and Taiyuan and Shijiazhuang in North China. Since the sampling sites only included the kindergarten and children's playgrounds in each city, it lacked random selection of participants which introduced sampling bias. Ideally, a random selection of participants would have added confidence to the study results. Fourth, this result may be the cause of China's social particularity, and further research will be needed in other areas, particularly in the social attributes of different countries. Fifth, this study has no data regarding mothers' BMI. Previous study showed that overweight and obese parental weight statuses were both associated with a significantly higher prevalence of child and adolescent obesity [35] . Overweight and obese mothers with accurate perceptions of their own weight status, however, were more likely to have accurate perceptions of their overweight or obese children. If a mother does not identify her child as overweight or obese, she is less likely to support measures to modify lifestyle behaviors to prevent further weight gain [36] . Further research is necessary to consider this. Furthermore, this study did not include gender; and this study aimed to explore the role of social cognitive theory of mothers on the physical activity and healthy nutrition behaviors of preschool children. Therefore, this study cannot get the prevalence of obesity of preschool children.
Conclusions
It is evident from this study that maternal social cognition plays a role in physical activity and healthy nutrition behaviors of preschool children in China. Health education programs will be needed to improve maternal social cognition on physical activity and healthy nutrition behaviors. This study provides some implications for increasing fruit and vegetable consumption, increasing physical activity time, and reducing screen time in preschool children using SCT of in China. Maternal social cognition is associated with preschool children's PA behavior, and the results suggest that maternal social cognition may not affect children's FV and ST behaviors. Further research is necessary to test the mediation of maternal social cognition on preschool children's ST behavior and the correlations between maternal social cognition and children's ST behavior.
